A 51-year-old man developed anemia, and was diagnosed with pure red cell aplasia through the absence of erythroid progenitors. Initially, he was treated with cyclosporine and prednisolone for 6 months but they were ineffective.
Introduction

Granular lymphocytes have been characterized as lymphocytes with azurophilic granules in the cytoplasm. The disease of increased numbers of granular lymphocytes has been termed lymphoproliferative disease of granular lymphocytes (LDGL) or large granular lymphocyte (LGL) leukemia (1-3). LDGLs are divided into CD3+ T-cell lineage and CD3-CD16+ natural killer (NK) cell-lineage, and are heterogenous disorders, ranging from cases with a prolonged clinical course and relatively favorable prognosis to rarely progressive or aggressive malignancy (1-3).
Immune-mediated cytopenia is recognized in association with LDGL or LGL leukemia, pure red cell aplasia (PRCA), aplastic anemia, autoimmune hemolytic anemia, neutropenia and thrombocytopenia (4) (5) (6) (7) (8) (9) (10) . Granular lymphocytes of these patients have been shown to selectively inhibit erythroid progeitors but not myeloid progenitors (4) (5) (6) (7) (8) (9) (10) . (11) (12) (13) (14) (15) . (15) (16) (17) (18) (19) .
Hemophagocytic syndrome (HPS) is associated with viral infection and T/NK lymphoproliferative disorders
Data on Epstein-Barr virus (EBV)-related peripheral T cell lymphoma (PTCL) has accumulated, and LDGL has been reported to be linked to EBV infection
We observed a case initially presenting with PRCA, evolving LGL leukemia 6 months later and complicated with fulminant and fatal HPS caused by reactivated EBV infection in the immunodeficiency state by the administration of immunosuppressants.
F i g u r e 1 . T h e c l i n i c a l c o u r s e o f t h e p a t i e n t . Cy A: c y c l o s p o r i n e , P r e d : p r e d n i s o l o n e , MP : me t h y lp r e d n i s o l o n e , RC: r e d c e l l s , P C: p l a t e l e t c o n c e n t r a t e . Ha s h e d a r e a s r e p r e s e n t l a r g e g r a n u l a r l y mp h o c y t e s ( L GL ) . M: my e l o i d c e l l s , E : e r y t h r o i d c e l l s .
F i g u r e 2 . L a r g e g r a n u l a r l y mp h o c y t e s ( L GL ) i n t h e p e r i p h e r a l b l o o d ( l e f t ) , a n d h e mo p h a g o c y t i c c e l l s i n t h e b o n e ma r r o w ( r i g h t ) .
was examined by the Southern blot method as previously reported (20 i g u r e 3 . Re a r r a n g e me n t o f t h e T -c e l l r e c e p t o r ( T CR) Cβ 1 g e n e b y S o u t h e r n b l o t a n a l y s i s o f t h e b o n e ma r r o w c e l l s . R d e n o t e s r e a r r a n g e d b a n d .
F i g u r e 4 . Mo n o c l o n a l l y a mp l i f i e d T CR γ g e n e ( l e f t ) a n d δ g e n e ( r i g h t ) o f t h e p o l y me r a s e c h a i n r e a c t i o n ( P CR) p r o d u c t o f t h e b o n e ma r r o w c e l l s . A d e n o t e s mo n o c l o n a l l y a mp l i f i e d b a n d . (Fig. 3) . Monoclonally amplified bands of TCRγ and TCRδ were observed by polyacrylamide gel electophoresis using polymerase chain reaction (PCR) amplified products (Fig. 4) 
was followed-up at another hospital, but his anemia progressed and thus he was referred to our hospital in
Discussion
In patients with LDGL, cytopenia is usually manifested as anemia or neutropenia, and much less frequently, thrombocytopenia and pancytopenia (4) (5) (6) (7) (8) (9) (10) . These are diagnosed as PRCA,myelodysplastic syndrome or aplastic anemia (4) (5) (6) (7) (8) (9) (10) .
The present case of PRCA may represent the initial manifestation of LDGL (10), however, LGL were not detected and the cytogenetic study was normal initially. Thus, LDGL is frequently underdiagnosed, and it is likely that a significant proportion of idiopathic or primary PRCA is secondary to T-LDGL (10). T-LGL cells (
LGLs) express CD3 and a TCR of α β-type in the majority of cases, or γ δ-type in a minority of cases (7) . In contrast, NK-LGLs are CD3-and, consequently, do not express a TCR at the cell surface (7) . In the present patient, the T-cell surface phenotype was CD2+, CD3+, CD4-, CD8-and γ δ+, and showed rearrangement of the TCR Cβ1 gene and clonality of γ and δ genes. According to the analysis among 21 patients with CD3+ T-LDGL, 17 patients were CD4-, CD8+, 2 patients were CD4+, CD8-, and the remaining 2 patients were CD4-, CD8-, with the latter two exhibiting TCR-γ and δ gene clonality (1) . These results supported the diagnosis of T γ δ LGL leukemia in our patients, and this is found in only a minority of cases.
The possible mechanism of PRCA directly mediated by T-or NK LGLs has been demonstrated (6, 7) . A case of PRCA with the clonal expansion of T-LGLs of γ δ-type has been described in which the malignant LGLs were shown to carry functional inhibitory MHC class I receptors, killer cell inhibitory receptors (KIRs) (6) (4) .
Fulminant T/NK LDGL after acute/chronic EBV infection associated with HPS presents with fever and hepatosplenomegaly and leads to a poor prognosis (1, 18, 21) . In the present patient, the clinical course after HPS appeared was rapid and aggressive, the administration of methylprednisolone was ineffective, and the patient died before other therapies, including chemotherapy and hematopoietic stem cell transplantation (13) , could be started. In the present patient, it was considered that finally the fatal HPS complication was presumably caused by EBV reactivation in the immunodeficiency state with the administration of immunosuppressants of cyclosporine and prednisolone.
